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PURPOSE: A method for cleaning a semiconductor process chamber is provided to prevent the 
contamination of a semiconductor substrate and to Improve cleaning cycle by using a two-step 
cleaning process. CONSTITUTION: The first cleaning process is carried out by supplying a plasma 
power of 100-1000 Watt after flowing NFS gas into a process chamber at the pressure of 10-1000 
mToatlOO). The first cleaning process Is ended when 8F4 gas exhausted as a by-product becomes 80 
percentage of the mostest(102). The second cleaning process is earned out at the pressure of 100- 
5000 mTorr(1D4). The second cleaning process Is ended when the $F4 gas becomes 90 percentage of 
the mostest(106). Preferably, the NFS gas having a flow rate of lO-SOOOsocm is flowed into the process 
chamber under the first and second ciaaning process. 
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s^fiiiH Aii^«^tift nmttc^. oi as, :^ii aii^ss xiis mis^ss ?uieM=K ^i Aiiss^e ui¥ 

ef»10| lOmTorr Ujxl lOOOmTorrS ftXlfj gS^tH U|<H1 NF37^A» ^?J«|-j1 lOOWatl Ufx| lOOOWattiil «H|- 
S0^ jrfJ?^» eJ7|■*^oi 4IAltl-Cj. «|1 MSSSOI SSSiei, SSiatH lH¥ «1» lOOmlorr U|x| SOOOmTorrS 7f 
^ ^-112 AilSSSfi 4lA|t.^cK 

S. 2 

Eej2j zi-e-^h tig 

£ 2^ uhef ^A|(Hio| [i^e s^sau-l Aii;y«^tt« u^9\7\ ^ti 5S^fi£0|c^. 
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Jtij^ss s sstsse s!|¥S¥N amia sssiH uisi si^j^^khi 7isa bii*iE.»- ^ s^i ate « 

Z[s.a[ ^msi ^S7\^m S^^SibHoli ?«J«^o^ ^71 £^0^1 B^fi 'e^ercF. £. loil ^Aia ?d3F 

A^■6l|E^(12)o^| uH*iacK 4^7| AHtilel(i2)sl 4^¥oflte W«7F^» ^^71 saaB^(10) U1¥<H| jia7« fiAF«F7| flS At 

OIS* SBI. 'fer7| JL^S^ see 6r7| /HflBj(12)0fl ^df«| 4»H 5yc|.. 

7ie{Hi oj-# «^«Fte geh sssim LH¥(Hib ¥tfSfioi aJ•^*^fec^l ^'■71 ¥t^sfie ^71 ss?atH ^¥ 
sJ«4£lo^ 7i&« £^^A|?|7^L^. sssa&ii ««« *o^ «ir» ^m^^ck ctFsw. «ia*»si 7I&(hi 

ctft «^»F7-m, U^Al^hgeh ^, S^^tii tH¥> /c||S«Fb ^ms\n «l£«FcF. 9^^^^. 

Allele SS^tH uHoll All^7^^# ?%J«F.:!i :ii?sF ^^IS ?l7\i[oi AilS(Pla 
sma in- aitu aeBn)ft =^Sei'i:F. 

4]S|AF0|= «-S5rU|S| AllS^J-'tift 041* SB, S2fl0flfe SaSlfc^^ l-H¥a| lOTorr mxl 5000Tor^0^A^ 
#^^s□F lOOWatt UlJ^l 1000WatteJ7^»^Jl, NF37F>i« SSam LHo^| iFSJ«Fo4 «=Sau^ U|(M1 S^l** X^|7^ 
tFXiCF. oicni JiJfinKHt 2|«H SBIS NF2, F. N g£l 2HtiaS0l S'ilS ¥^if«3F B}S»Fo4 SiF4 S! Wfi «^^&nj. 
a&lLF. SSHSj 3£ass AllStf 3^, SSatH Ui¥SJ #B^£D^ BJE7F »5SieF7l nflSofl Ji^JiF ^^ SEfe ax| 

54=joi ?j*»f^ AHtiiEi a! Atiw«ii=2i xtfiHi si^isee «|7^9^7|7^ «o|«^x.le^ ss^smsi lh^i w s 

EI¥tt<H| SxHste ?j5^SSe ;^fl7H7F go|«F?:| e^cF. SEffl-. &^t^ ?J=sifis ji:fl7-|«F7l ff\t^oi AIIS* 
sa^bHSl Ul^ ^•^¥fi» omAI^ fulfil e^AISl JjcF. 0\S. ei9F04, SS^Ui* Alia«F^ 
^7|7F »okJi\JL, ffit^ XHIS ♦ ^.^St^ %Js|«tHl SJ«Fo4 7|S» fisaAlU ^&|7F WcF. -JsT^th exiise 
Ul¥ SZ>o| rie &b|cHI-M cH^ 6)ZfsHacF. tEFeFAl. i2ei*l 7|S« AJg«Ffe ^Al|<H|Ai ifirfi e^Sft ^ 



^ tt^^ol o|¥Ji;^f«Fb 7l««4 iiFAjtb |j>Lgi!4lS|AF0|^ "S^S^ulS Alj^^oli Stio^M, S^^iH Ut¥^ Wmm 



4r7i 7i^s| i^xflfc gi^e! 4ieiAFoi= ssr5^*i2i sssm /^i^i^tioii sifH msm o\ «f ae, aiiss 

S 31 Xfe AliagSS ¥UlfiFt:F. 4^71 AIISSSS Ul¥ *10| lOmTorr LHXl lOOOmTorrS. SSSH Mi 

ofl NF37^:d:^i J?y«F:il lOOWatt Lflxl lOOOWattSl «EFSaF bF^» ej7F*F04 ilAlthcF. 4*71 «|1 AiiaSSol gFii 
±IB. S'^^m U|¥ lOOmTorr Ujx| SOOOmTorrS. y^Uti ^ 7^2 M\^9^§k ^Alfl-CF. 0| DH, m 3! 

m AilS9Se SF4ft ¥^C£ ^^«Fo4 Si¥S. bH«&cF. 

?*l|^o£, ^^ M\^9^& S'S^bH £|¥£ uHfifsib uH7|7Fi£t(H|Ai SF4£| 9ft «»^8Fo4 ma^*^^Zk cHul 9 

ovoStaa 4^71 sF47F^oj g/oi woi?j!» OH Si* '^ aicF. SECF, •^71 x^l2 Aiiasa ailhs <*aAi(Lh« 7ieaa 
aS9F7HLK ^7| ^1 AIISS^iaF □F«F7F?:|s ¥t.^«SM^ «l{«£|fc 7| SF47^-^lfiJ s^t ^S«Foi aStf ^ m. 

0|2F CFft anas,, SF47^>i;0| «jsttf m ;i|SSSJl^ □h5h7Fx|a ^if7| 7312 AllBSSAI BUSS ^ 

71 sF47F^oj ajcHASS' Piui 90%atafi ttH m Ajiasas sa* ^ sjcf. 

4^71 «|2 A1|S«SCH|A1 ^^7| ^^ AllS^SoflAH xl|7i]Ejx| «SS9ms| UliM SI SS-SltH Ul¥SZ>s| 7[^7\ 

aN exH«Fb wiTHshcF. ^7i xfl2 Aii5^«ss &ailkhi 4jaie|7| ^71 A^^alE^ ^!^7i AFiivi«ii=7F 

DFHte S^xiacF. cc^sFAH. «S«3m lH¥ ^^d¥S« 6^A|y|7l 3S«Hia| lH¥» m^o\ All^tr 4» aicF. 
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LH&oi ^x]t[iL gS«Ha 4- a!£^ nam S^Wtii e wsai af^^oi Stf*| s»ii 4* ei-^l *I«H THIS 
lE|o^7:|t ^o|cf, B>MW S«l|cH| ^MM SaJt^ SfStiaLS iA|a ¥fc«e SSie ^^a^sH* L^E^yl:K 

£ 221 100, 102 aj £. 3« STAlZ^^fih «^ei^aiA|-0|£(WSi2) ^A|t^ 99^M(10)^ UH¥ 

S>sS!^5l4o|s ai YiJ-^Soi Sls^acK 4^71 «S?aiH(lO) lH¥<H| AH{!liEJ(i2) a! AtJW*«=(i4)S«l n» 

«!;E^0^M5|- ^71 SS€ikH(lD)£l Lll^i})- ftBhSDl- £Eb 57|^E||Sl eh57^^«0| ^4t^ SQjcMI ^^S(18 

)«o| sxHthcK -4^71 «5ia(i8)S *^7| 5S«akH(lO)mt>ll neFsDF ifEflal Al|5^7^>t» i?9J«fo^ x^|7^E^c^. A«S« 
S» 4JA|«fa^F *^t eSSlfcHCIO) U{¥» fit lOmTorr LHx| lOOOmTorr 5i££Sj X\Q2.S. ■ftx|«Fji SiatSilSlAf 
olE. iy n ¥tF«« ;«W«I'7| JMeh A-IIS7f<saM) NF37FA» ^^tH:K 4)-7l sa?StH(io) Moll »B^2c□^ 100 
Watt LH^I 1000Watt» ^y[t^2i ^7| NF3 7^^^^ J1*B|' fiTilOfl flj«f0^ NF2. NF, F 3! N eHc|as £jB|ScK 
£A|S 5!jJt tfoi 4^71 ^aa siSfta 4^71 «SSkH(lO) msl sj^?S«Moi| «H9«Fb -M«llEi{l2) MmW*) 

Mo\S\ ^^(H| ffB^SDh(20) %r£7^ SI9£|<H ^7| A|1j|E|(12) 3! ^7t A^«|8||c(14) S2| iJ^g tiS4fi(18) 

o| Rl!7-|fflcK 01 mi, 4f7| 5Hcitt«e 4^71 %|54S(18)S2F 1^««F04 7|*fl4fEHa| SIF4« afi-sffe 

fedi. o\m ¥6^»fts ^7i «sai*i(io) 5>i¥s bHfificK £i¥s HHftsjfe sF47^:iI• ai^s^'i^^ni ms^m m 

b SF47^AB| 9^01 maiii^ l4Eh>df ^ fiO^HO-l £|CHU||ftEr^ 9G%4'e(Hi OlS n}| S£«^Oi ^71 dS«|lH(10} ui 

¥a| Dha* 5!o| uUfsj^fc^. 

£ 2£| 104, 106 iU £ 4ft ^£«^>Sj, i^7i m A||SS^(H|Aj 7S||7^£lXj gtS ^^71 9S^bH(10)^ U||a| 91 ^7| 
S|lH(10) Uio| a> SAi5|¥tf $Oll ^7| ^S4«(18}« :Q|7{S^b 7312 A||^53# ^A|m i|-7| ;Q|1 

AilSS^Ol ^7| Xl|2 AtlS^^Ol ^A|£)7| ^0^1 :a20j s^^fi ig^::^ 0|-3.S(Ar)I4 itS JHW^ii:* - 

AIN sa«atH lHSI ¥<^S»« 2f5J«l n7-\^t ^•E ti^cF. 

^7| 7;^|2 AliaSSS 4^71 5y5ab^(10)fiJ ut|¥ero| lOOmlorr U|7:| SOOOmTorr tt^^oW ^lAl&CK •fe^7| 
(10) mwi 71 ^^I1 aiISSSjIF a^^^?^x|s NF37Fiii» ^SJ«Fa lOOWatt U|x| lOOOWattSI »BfsaF ^^iW» 

€^o^ ^71 «sam{io) uichi a=MS(i8)# e^mi -4^71 xfl2 aiissss {jA^b geh ¥^*s 

Bi|»i£|b SF4£| &.7m S7^e^ * ahah«i a^&cF. •4^71 ;^fli AllSSSj^^ 4^71 XII2 A)|?i«S& sf4s| 

2iaiuHft» cHbil 90%^ iQi <» SJd'. o|s^ cm a^tie, -^71 X|1 Al|399# 4IA|C^ AlZhoJ 0.1 uH MZiS2i 
n2 A||SSS« 4JAI* ^S. SJct. £ 5ofl £A|S 5^Jl^ 5^01, 4^7| «S?9tH(10) LH¥ ^^M?m SBFSoFfll 

bi£(22)7F ^y^^mu ^71 «5^«bH(io)£j uiii^ 9L> *7;F«i »B^aQ^7^ sasFoi aiissck 



[aii 





XIII AU^SS 


7!ll2 AllSSa 




lOmTorr- lOOOmTorr 


lOOmTorr - sooomTorr 


»B^2io^ 4 


lOOWatt " lOOOWatt 


lOOWatt - lOOOWatt 


NFS 


lOsccm " 50006ccm 


lOsccm - SOOOsccm 


S«iA|L^ 


SF4 ^cHuHttS^ cm iOVoit^ 
MSB. 


SF4 SlCKUHfigf CHblj 10%%^^A| g£, £b ^1 A||!Sj3SA|Zhai 0. 

1UII A|^J•e£^ 41 ai. 



s. 1CHIAH Mo^xib 5j3F w «f7i n\^ AIISSS2F ^71 «|2 Aiis«s^ 55i2£ae DH^ *A^e^c^. 4^71 aih si m 
Mmsvs: ^tii uii¥ e^«|o^lA^ *fo|7f m. ^. ^71 xin Aiis«soii moi Tiiz aiisssai ^ih m¥ 

cH feO:|i?oH » BF2^o^o| bit^i^l* e^a-Aia 'i' SJcf. 
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(57) Hafl 
;^:p.^ 1. 

LH¥ St«10| lOmTorr m\ lOOOmTorrS 4?x|a SSSIH lJ|cH| NF37^^» a??J«Fjl lOOWatt Ux| lOOOWattSi 
ftBtSDF iiF^» e!7F^o4 7:411 /cl|^5S« ^A|«^b BH;^ 

5S'au^ Ul¥ finals lOOmTorr U|x| sooomTorrS. 7^yt^ + 7:112 4|A|«Ffe B7<|« «l 

1 Sk! X4I2 A||^«$e SF4M ^^«Fo4 SSliikH £l¥S. uilft«Ffe ^'^itti. 

^71 NF37F^» lOsccm LflXl SOOOsccm ?^«^^ 2dft USSLA SS^UI AI|^W->d. 
3. 

^71 7311 All^i^^S ^71 Ul|«£lc SF4ot ^Ol fldllf d|U| 90%7F (Hi $S.«Fjl, ^2 AllSS^fi 4)A|9f& 

S??]- 4. 

x«i trcHi ^yo^A^. 
s?s>^ s. 

x«i trofl 2J<HH 

if7l 7HI2 AllSS^e ^71 XII2 M^S^M UHfi£|b ^7| SP47F^2| £jd|V Ct|U| 90%7[ ClH^Xl 4lA|eFb %! 

6. 

Till »JHI a!(HAH. 

^|eFaa^ nf37F^ «F&«Fal Ar7Fiii« J?y«Fo4 ¥^a« SltHfil¥S BHft«Fb 97<l» c| £lJ«Ffc 
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